PRELIMINARY.
86. Let a i point describe a circle, ABD, radius R, with timfoftti velocity V. Then, to determine the direction of acceleration, we must draw, as below, from a fixed point • 0, lines OP, OQ, etc.» 'representing the velocity at A,. B, etc., in direction and magnitude* .Since the velocity in ABD is constant, all the lines OP, £>(?, .etc.,
will be equal (to V), and therefore PQS. is a circle whose centre is O. The direction of rt ..acceleration at A is parallel to the tangent at P, that is, is per* pendicular to OP, i.e. to Aa> and is therefore that of the radius AC.
__             Now P describes the circle.
T)^^..*/                      PQS> while ,4 describes ABD.
^—-—""^                                Hence the velocity of P is to
that of A as OP to CA, le, as Fto./?; and, is therefore equal to
V .*     V9
and this (§ 35) is the -amount of the acceleration in the- circular
37. The" whole acceleration, in any direction is the sum of the components .(in that direction) of the accelerations parallel .to any three rectangular axes— each component acceleration being found by the same rule as component velocities (§ 34), that js, by multiply* ing by the cosine of the angle between the direction of the acceleRU tion and the lin.e along which it is to be resolved.
88.    When a point moves in a curve the. whole acceleration may be resolved into two parts, one in the direction of the motion and equal, to the acceleration of the velocity; the other towards the centre of curvature (perpendicular therefore to the direction of motion), whose magnitude is proportional to the square of the velocity and also to the curvature of the path.   'The former of -these changes the velocity, the. other affects ' only the form of the. path, or the direction of '•motion.    Hence if' a moving point be subject to.- an acceleration, constant 'Or not, whose direction is -continually perpendicular to the direction of motion, the velocity will not be .altered-* and the only effect of the acceleration will be*1 to make the point move in a curve whose curvature is proportional to the acceleration at each instant, and inversely as the square of the velocity.
89. - In other words, if a 'point- move in a curve, whether with a , uniform or a, varying velocity, its change of direction is to be regarded as constituting an acceleration towards the centre of curva-* ture, equal in amount to the square of the velocity divided by the radius of curvature.   Th,e whole acceleration will, in every case, be the resultant of the acceleration thus measuring change of direction. and the- acceleration of actual yelocity along the curve.that of the undent, to the curve thus dc,-»t itbcil.
